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(54) ELECTRONIC COMPONENT ATTACHING APPARATUS 



(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate mis-joint, or the like by 
providing a carrier for carrying a tray, mounting an electronic 
component to the electronic component holding position of an 
electronic component holder and holding the electronic 
component, without touching the tray to a solder joint thereby 
avoiding contamination of the solder joint or adhesion of dust 
thereto. 

SOLUTION: In an electronic component carrier, an electronic 
component 3 is mounted on a tray provided with a pair of arms 52 
for holding the corner parts of the electronic component 3 which 
is thereby held, without touching a ball solder B being bonded to 
the bottom face thereof. Specifically, the pair of holding arms 52 
are provided at a rectangular part 52a along the side face at the 
diagonal part of the electronic part 3, with a narrow step part 52b 




which abuts against the lower surface of the electronic 
component 3 which is thereby held by the step part 52b and the 

rectangular part 52a without rattling. According to the arrangement, contamination of the solder joint 
and the adhesion of dust thereto can be avoided, while preventing the generation of mis-joint and 
deterioration. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The circuit board supporting structure which holds the circuit board to a horizontal position, 
and the electronic-parts supporting structure which drops the electronic parts which held and held 
electronic parts in the upper part of this circuit board supporting structure on the circuit board, It is 
electronic-parts anchoring equipment equipped with the solder melting equipment which hot blast is 
supplied [ equipment ] to the electronic parts on the circuit board, and carries out melting of the solder 
to them. Electronic-parts anchoring equipment which made said tray the configuration where electronic 
parts could be held, without contacting the soldered joint section while preparing the electronic-parts 
transport device which conveys the tray on which electronic parts were laid in this electronic-parts 
anchoring equipment to the electronic-parts maintenance location of the electronic-parts supporting 
structure. 

[Claim 2] Electronic-parts anchoring equipment which enabled justification of the attaching part of this 
pair in the direction of the diagonal line according to the size of the electronic parts to lay while 
preparing the attaching part of the pair which holds the diagonal section of electronic parts on the tray 
of claim 1. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of electronic-parts anchoring 

equipment which attaches electronic parts in the circuit board. 

[0002] 

[Description of the Prior Art] Generally, there is a thing equipped with the circuit board supporting 
structure which holds the circuit board to a horizontal position, the electronic-parts supporting 
structure which drops the electronic parts which held and held electronic parts in the upper part of this 
circuit board supporting structure on the circuit board, and the solder melting equipment which hot blast 
is supplied [ equipment ] to the electronic parts on the circuit board, and carries out melting of the 
solder to them in this seed electronic-parts anchoring equipment. 
[0003] 



D=»roblem(s) to be Solved by the Invention] By the way, with said electronic-parts anchoring equipment 
whenever it attached electronic parts, electronic parts needed to be supplied to the electronic-parts 
supporting structure, but since electronic parts were directly supplied by hand to the nozzle section of 
the electronic-parts supporting structure, not **** inferior to workability but the soldered joint section 
of electronic parts may have been soiled with the former. Then, the conventional tray s having un- 
arranged [ which the dust in a tray adheres to the soldered joint section, and a junction mistake and 
degradation produce ], when the electronic parts of the BGA type which has the soldered joint section 
are laid in a bottom surface part, since it was formed so that the bottom surface part of electronic parts 
might be held, although preparing the electronic-parts transport device which conveys the tray on which 
electronic parts were laid to the electronic-parts maintenance location of the electronic-parts 
supporting structure was proposed. 
[0004] 

[Means for Solving the Problem] The circuit board supporting structure which this invention is created 
for the purpose of solving these technical problems in view of the actual condition like the above, and 
holds the circuit board to a horizontal position. The electronic-parts supporting structure which drops 
the electronic parts which held and held electronic parts in the upper part of this circuit board 
supporting structure on the circuit board. It is electronic-parts anchoring equipment equipped with the 
solder melting equipment which hot blast is supplied [ equipment ] to the electronic parts on the circuit 
board, and carries out melting of the solder to them. While preparing the electronic-parts transport 
device which conveys the tray on which electronic parts were laid in this electronic-parts anchoring 
equipment to the electronic-parts maintenance location of the electronic-parts supporting structure, 
said tray is made into the configuration where electronic parts can be held, without contacting the 
soldered joint section. That is. workability can be raised as compared with the case where electronic 
parts are directly supplied to the electronic-parts supporting structure, moreover, since electronic parts 
can be supplied without contacting the soldered joint section, dirt of the soldered joint section and 
adhesion of dust can be avoided, and generating of a junction mistake or degradation can be prevented. 
Moreover, while preparing the attaching part of the pair which holds the diagonal section of electronic 
parts on said tray, according to the size of the electronic parts to lay. justification of the attaching part 
of this pair in the direction of the diagonal line is enabled. That is. various kinds of electronic parts with 
which size is different can be held, being able to hold electronic parts without contacting the soldered 
joint section. 
[0005] 

[Embodiment of the Invention] Next, one of the gestalten of operation of this invention is explained 
based on a drawing. In a drawing. 1 is a rework machine which performs anchoring and removal of 
electronic parts 3 which are mounted in the circuit board 2. This rework machine 1 The substrate 
supporting structure 4 holding the circuit board 2. the electronic-parts supporting structure 5 holding 
electronic parts 3, the solder melting equipment 6 that.fuses solder, and electronic parts 3. to the 
maintenance location of the electronic-parts supporting structure 5 It has the controller 9 grade which 
controls the electronic-parts transport device 7 to convey, the pointing device 8 used at various kinds 
of positioning processes mentioned later, and each equipment. And although anchoring and removal of a 
BGA device which joined the minute ball solder B to the terminal mainly arranged on a components base 
to the printed circuit board which printed the circuit pattern on the insulating substrate beforehand 
beforehand are performed in the rework machine 1 of this operation gestalt, all of these basic 
configurations are as usual. 

[0006] the direction guide rail 11 of X of a pair before and after said substrate supporting structure s 4 
turning to a longitudinal direction on a fixed angular table 10 and fixing, and the direction guide rail 1 1 of 
X of this pair — the direction sliding of X ~ being free (longitudinal-direction sliding being free) — the 
direction guide rail 1 2 of Y of a Uichi Hidari pair guided, and the direction guide rail 1 2 of Y of this pair - 
- the direction sliding of Y — being free (cross-direction sliding being free) — it consists of substrate 
maintenance table 13 grades guided. That is, although it is possible to make the variation rate of the 



fcircuit board 2 held to the horizontal position carry out in the direction of X-Y along with said guide rails 
11 and 12 on the substrate maintenance table 13 One maintenance plate 14 among the maintenance 
plates 14 and 15 of the pair which holds the direction edge of Y of the circuit board 2 on the substrate 
maintenance table 13 Based on actuation of the substrate size adjustment knob 16. since it can displace 
freely in the direction of Y, various kinds of circuit boards 2 from which size is different can be held on 
the substrate maintenance table 13. 

[0007] 17X is the direction fme-tuning device of X constituted between said fixed angular table 10 and 
the direction guide rail 12 of Y. This direction fme-tuning device of X 17X Fine-tuning screw shaft 17a 
which turns [ fixed angular table / 10 ] to the direction of X, and is prepared free [ rotation ], Slow- 
motion control knob 17b prepared in the end section of this fine— tuning screw shaft 17a in one. Fine- 
tuning bracket 17d prepared in said direction guide rail 12 of Y in one through stay 17c, It consists of 
cartridge machine 17g grades which energize engagement plate 17e supported by this fine-tuning 
bracket 17d free [ vertical rocking ] and 17f of engagement release levers, this engagement plate 17e. 
and 17f of engagement release levers in the contiguity direction with the posture which sandwiches 
fine-tuning screw shaft 17a. And although it is possible to tune X location of the substrate maintenance 
table 13 finely based on actuation of slow-motion control knob 17b since the engagement slot which 
gears to fine-tuning screw shaft 17a is formed in the inferior surface of tongue of the aforementioned 
engagement plate 17e When the 17f of the aforementioned engagement release levers is depressed 
caudad Since engagement plate 17e by which interlocking connection is carried out through gear 17h of 
a pair rocks up and cancels engagement with fine-tuning screw shaft 17a, the coarse control of the X 
location of the substrate maintenance table 13 can be carried out. In addition, although 17Y is the 
direction fine-tuning device of Y constituted between the direction guide rail 12 of Y, and the substrate 
maintenance table 13. since this Y direction fine-tuning device 17Y is constituted like direction fine- 
tuning device of X 17X. and abbreviation, the same sign as direction fine-tuning device of X 17X is given 
to a drawing, and detailed explanation is omitted. 

[0008] 18 is a tank bottom heater attached in said substrate maintenance table 13, and this tank bottom 
heater 18 supplies the hot blast fed through the heating apparatus which is not illustrated to the base of 
the circuit board 2. Namely, although a tank bottom heater 18 prevents curvature return of the circuit 
board 2 by heating on top while it supplies hot blast from the lower part of the circuit board 2 and brings 
melting of solder forward, in case said solder melting equipment 6 supplies hot blast from the upper part 
of the circuit board 2 and fuses solder While the tank bottom heater 18 of this operation gestalt is 
equipped with local heater section 18a which supplies hot blast to an electronic-parts fitting location, 
and whole surface heater section 18b which supplies hot blast to the whole inferior surface of tongue of 
the circuit board 2 It is constituted that hot blast should be fed through the heating apparatus which 
became independent to each heater sections 18a and 18b. respectively, therefore the heating 
temperature of local heater section 18a and whole surface heater section 18b can be adjusted now in 
independent. 

[0009] It consists of pickup rise-and-fall motor 25 grades which carry out the vertical rise and fall of 
the pickup bracket 21 based on the forward reverse drive of the pickup guide rail 22 which guides free 
[ vertical movement / bracket / which support the pickup pipe 20 with which said electronic-parts 
supporting structure 5 equips the loweMimit section with the pickup nozzle 19, and this pickup pipe 20 
into a perpendicular posture / the pickup bracket 21 and this pickup bracket 21 ] on the other hand, the 
pickup screw shaft 24 which screw in the nut member 23 prepared in said pickup bracket 21 side, and 
this pickup screw shaft 24. And since the pump (not shown) which supplies negative pressure is 
connected to siaid pickup pipe 19. in the condition of having made the pickup nozzle 19 ****(ing) to 
electronic parts 3, suction maintenance of the electronic parts 3 can be carried out by supplying 
negative pressure to the pickup pipe 20. In addition, 26 is zero detection sensors (magnetometric sensor 
etc.) which detect the home position (upper limit location) of the pickup bracket 21. 
[0010] 27 is a pickup boss interposed between said pickup pipes 20 and pickup brackets 21, and 
although this pickup boss 27 supports the pickup pipe 20 to the direction rotation impossible of the 



circumference of vertical axes, he is energizing this pickup pipe 20 caudad through a cartridge machine 
(not shown) while he permits vertical movement of the pickup pipe 20 by predetermined within the limits. 
That is, if the pickup nozzle 19 **** to electronic parts 3 during the downward drive of the pickup rise- 
and-fall motor 25. the energization force of a cartridge machine is resisted, and it is constituted so that 
the pickup pipe 20 may evacuate up, may detect by the **** detection sensor 29 in which this is 
prepared by the pickup bracket 21 and may stop motorised. 

[001 1] by the way, said pickup boss 27 — the pickup bracket 21 — receiving — bearing 30 — minding - 
- rotation — being free (the direction of the circumference of vertical axes) — while being supported, 
the rotation angle can be finely tuned based on actuation of the pickup fine-tuning device 31 
constituted between the pickup boss 27 and the pickup bracket 21. It is got blocked. The slow-motion 
control knob 34 prepared in the end section of the fine-tuning screw shaft 33 and this fine-tuning screw 
shaft 33 screwed in the plate 32 by the side of the pickup bracket 21 free [ a longitudinal-direction 
attitude ] in one. the cartridge machine 35 which energizes the pickup boss 27 in the direction of a 
counterclockwise rotation. In the pickup fine-tuning device 31 which consisted of stopper 36 grades 
which **** to the other end of the fine-tuning screw shaft 33, and regulate rotation of the pickup boss 
27 Although it is possible to tune finely the rotation angle of the pickup nozzle 19 rotated in one with 
the pickup boss 27 based on attitude actuation of the fine-tuning screw shaft 33 In solder melting 
equipment 6. since the pickup fine-tuning device 31 is constituted independently, also after the pickup 
nozzle 19 holds electronic parts 3, it can tune the rotation angle of the held electronic parts 3 finely 
independently. 

[0012] Moreover, said solder melting equipment 6 consists of reflow rise-and-fall cylinder 43 grades 
which carry out the vertical rise and fall of the reflow guide rail 42 which guides the reflow bracket 41 
and this reflow bracket 41 which support the reflow boss 38 who supports the reflow nozzle 37, and this 
reflow boss 38 through the vertical location fine-tuning device 39 and stay 40 free [ vertical movement ], 
and said reflow bracket 41. And although solder fuses and removal or anchoring of electronic parts 3 is 
attained when hot blast (feeding air heated to solder melting temperature) is supplied to the reflow 
nozzle 37 through the reflow pipe 44 while dropping the reflow nozzle 37 to the maintenance location of 
the circuit board 2 Since the reflow nozzle 37 of this operation gestalt is formed in the shape of a 
cartridge so that it may cover the side of electronic parts 3. even when non-heatproof components are 
arranged in the adjoining location of electronic parts 3, it can avoid the thermal damage to these non- 
heatproof components as much as possible. 

[0013] by the way, said reflow nozzle 37 — the reflow boss 38 — receiving — bearing 45 — minding 
rotation — being free (the direction of the circumference of vertical axes) — while being supported, the 
rotation angle can be finely tuned based on actuation of the reflow fine-tuning device 46 constituted 
between the reflow nozzle 37 and the reflow boss 38. It is got blocked. It **** to the other end of the 
slow-motion control knob 48 prepared in the end section of the fine-tuning screw shaft 47 and this 
fine-tuning screw shaft 47 screwed in the reflow boss 38 side free [ a longitudinal-direction attitude ] in 
one, the cartridge machine 49 which energizes the reflow nozzle 37 in the direction of a 
counterclockwise rotation, and the fine-tuning screw shaft 47. Although it is possible to tune the 
rotation angle of a reflow 37 finely based on attitude actuation of the fine-tuning screw shaft 47 in the 
reflow. fine-tuning device 46 which consisted of stopper 50 grades which regulate rotation of the reflow 
nozzle 37 In the electronic-parts supporting structure 5, since the reflow fine-tuning device 46 is 
constituted independently, also after the pickup nozzle 19 holds electronic parts 3, it can tune the 
rotation angle of the refiow nozzle 37 finely independently. 

[0014] Moreover, although said electronic-parts transport device 7 consists of tray migration cylinders 
(not shown) which move the tray guide rail (not shown) guided for the tray 51 and this tray 51 on which 
electronic parts 3 are laid, enabling free longitudinal-direction migration, and said tray 51 to a 
longitudinal direction On said tray 51, since the maintenance arm 52 of the pair holding the diagonal 
section of electronic parts 3 is formed, electronic parts 3 can be held, without contacting the ball solder 
B joined to the base of electronic parts 3. Incidentally, the maintenance arm 52 of this operation gestalt 



has narrow level difference section 52b which **** on the inferior surface of tongue of electronic parts 
3 in right-angle section 52a along the diagonal section side face of electronic parts 3, and it is formed in 
it so that electronic parts 3 may be held that there is nothing with backlash by this level difference 
section 52b and right-angle section 52a. 

[0015] furthermore, the pinion gear 55 and this pinion gear 55 which carry out coincidence engagement 
at the rack 54 of the pair which protrudes on said tray 51 along with the arm guide rail 52 from the arm 
guide rail 53 of the pair which supports the maintenance arm 52 of a pair free [ migration in the direction 
of the diagonal line ], and the end face section of each maintenance arm 52. and the rack 54 of this pair 
— rotation — the operational size slow-motion control knob (not shown) etc. is prepared, that is, the 
maintenance arm 54 of a pair — actuation of a size slow-motion control knob — following — the 
contiguity direction or alienation — in a direction, since coincidence migration is carried out, the 
electronic-parts size which can be held with the maintenance arm 54 of a pair can be tuned finely, 
without changing a center position. In addition, with this operation gestialt, the whole tray 51 location can 
be constituted possible [ fine tuning ] in the direction of X-Y, and alignment of electronic parts 3 to a 
pointing device 8 can be performed now based on this fine-tuning actuation. 

[0016] On the other hand. 56 is an image refiector formed in said pointing device 8. This image reflector 

56 The half mirror 57 which turns to the other sides the image which turns to the 1 side the image 
captured from upper aperture 56a, and reflects horizontally, and is captured from downward aperture 
56b, and is reflected horizontally. Although constituted using the Normal mirror 58 in which a half mirror 

57 is made to turn and reflect again the lower part image reflected in this half mirror 57, the lower part 
image reflected in the Normal mirror 58 penetrates a half mirror 57, and it carries out a polymerization 
to an upper part image. And while photoing the upper part image and lower part image which were 
compounded in the shape of a polymerization with reflective image photography equipment (CCD 
camera) 59 Main doubling of the electronic parts 3 and the pointing device 8 which were laid in the tray 
51 in order to carry out the enlarged display of this photography image to the monitor 60 for positioning, 
Positioning with the reflow nozzle 37 and the circuit board 2, positioning with the electronic parts 3 and 
the circuit board 2 which were held at the pickup nozzle 19, etc. can be performed now easily and 
correctly. 

[0017] While said image reflector 56 is supported free [ longitudinal-direction attitude migration ] along 
with the positioning guide rail 61 The first positioning position located in the set location lower part of a 
tray 51 based on flexible actuation of the positioning migration cylinder 62, Although migration control is 
carried out into the second positioning position located between the reflow nozzle 37 (pickup nozzle 19) 
and the circuit board 2, the evacuation position evacuated from this second positioning position to the 
method of left-hand side While connecting said reflective image photography equipment 59 really free 
[ migration ] to this image reflector 56, the sense of this reflective image photography equipment 59 is 
made in agreement in the attitude migration direction and the image reflective direction of the image 
reflector 56. That is. since reflective image photography equipment 59 can be evacuated to the side in 
one with the image reflector 56. It compares with what fixed reflective image photography equipment 59 
above the circuit board supporting structure 4. Effect of flux gas (turpentine gas) and hot gas (hot blast) 
which occur at the time of solder melting can be lessened. And the number of the mirror which can 
make small the attitude migration tooth space of reflective image photography equipment 59 as much as 
possible, and also constitutes the image reflector 56 can be stopped now to the minimum. 
[0018] 63 is a shutter prepared between said second positioning positions and evacuation positions, and 
while being supported free [ vertical migration ] along with a shutter guide rail (not shown), based on 
flexible actuation of a shutter closing motion cylinder (not shown), closing motion control of this shutter 
63 is carried out. And although a shutter 63 is opened wide and migration of the image reflector 56 and 
reflective image photography equipment 59 is permitted at the time of non-solder melting, at the time of 
solder melting, between the image reflectors 56 and the reflow nozzles 37 which were evacuated to the 
evacuation position can be covered by the shutter 63. and the effect of the flux gas to the image 
reflector 56 and reflective image photography equipment 59 etc. can be reduced further. 



[0019] Moreover, although said controller 9 is constituted using a microcomputer Said zero detection 
sensor 26 which carries out location detection of the reflow nozzle 19 to the input side and the **** 
detection sensor 29. the reflow location detection sensor which performs location detection of the 
reflow nozzle 37 (not shown). The tray location detection sensor (not shown) which performs location 
detection of a tray 51. the reflector location detection sensor which performs location detection of the 
image reflector 56 (not shown). The shutter location detection sensor which performs location detection 
of a shutter 63 (not shown). While the process [ degree ] switch 65 grade prepared in a control panel 64 
is connected through an input interface, to an output side The pickup rise-and-fall motor 25 which 
carries out migration control of the pickup nozzle 19. the reflow rise-and-fall cylinder 43 which carries 
out migration control of the reflow nozzle 37. the tray migration cylinder which carries out migration 
control of the tray 51. The positioning migration cylinder 62 which carries out migration control of the 
image reflector 56. the shutter closing motion cylinder which carries out closing motion control of the 
shutter 63. The local heater relay which switches the hot blast supply to local heater section 18a (not 
shown). The whole surface heater relay which switches the hot blast supply to whole surface heater 
section 18b (not shown). The pickup relay which switches negative pressure supply for the pickup nozzle 
19 (not shown). The display-panel (liquid crystal display) 66 grade for an actuation guide prepared in the 
reflow relay (not shown) which switches hot blast supply for the reflow nozzle 37. and a control panel 64 
is connected through the output interface. That is, the controller 9 possesses control routines, such as 
"electronic-parts removal control" which carries out stepwise execution of the electronic-parts removal 
process, and "electronic-parts anchoring control" which carries out stepwise execution of like an 
electronic-parts shipfitter. and explains the control procedure of "electronic-parts removal control" and 
"electronic-parts anchoring control" hereafter based on a flow chart. 

[0020] Now. although it is constituted so that it may shift to degree process based on actuation of said 
process [ degree ] switch 65 while the above "electronic-parts removal control" consists of four steps 
of processes First, it sets to "STEPO" performed immediately after initiation of "electronic-parts 
removal control." While moving the pickup nozzle 19. the reflow nozzle 37, a tray 51. the image reflector 
56. and a shutter 63 to a home position (a rise location, a rise location, a set location, an evacuation 
location, open position) A local heater relay, a whole surface heater relay, a pickup relay, and a reflow 
relay are maintained in the OFF condition, and the set demand message of the circuit board 2 to the 
circuit board supporting structure 4 is further displayed on the display panel 66 for an actuation guide. 
[0021] Moreover, in "STEP1". while moving the reflow nozzle 37 to a focal location, the image reflector 
56 is moved to the second positioning position, and the positioning demand message of the reflow nozzle 
37 and the circuit board 2 (mounted electronic parts 3) is further displayed on the display panel 66 for 
an actuation guide. 

[0022] Moreover, in "STEP2". although the pickup nozzle 19 and the reflow nozzle 37 are dropped to a 
substrate location while moving the image reflector 56 to an evacuation position, closing actuation of 
the shutter 63 is carried out to predetermined timing at this time. And if it judges that the pickup nozzle 
19 and the reflow nozzle 37 descended to the substrate location, while supplying predetermined time hot 
blast to electronic parts 3 from the reflow nozzle 37 and carrying out melting of the solder, with the 
pickup nozzle 19. electronic parts 3 are held and are demounted from the circuit board 2 with the this 
held electronic parts 3 to rise actuation of the pickup nozzle 19. 

[0023] Furthermore, in "STEP3", while displaying the emission preliminary announcement message of 
electronic parts 3 on the display panel 66 for an actuation guide, the electronic parts 3 which switch a 
pickup relay after predetermined time at OFF, and the pickup nozzle 19 holds are emitted, and a series 
of electronic-parts removal processes are ended with this. 

[0024] On the other hand, although it is constituted so that it may shift to degree process based on 
actuation of the process [ degree ] switch 65 while the above "electronic-parts anchoring control" 
consists of five steps of processes First, it sets to "STEP10" performed immediately after initiation of 
"electronic-parts anchoring control." While moving the pickup nozzle 19. the reflow nozzle 37. a tray 51. 
the image reflector 56. and a shutter 63 to a home position (a rise location, a rise location, a set location. 



an evacuation location, open position) A local heater relay, a whole surface heater relay, a pickup relay, 
and a reflow relay are nnaintained in the OFF condition. Further to the display panel 66 for an actuation 
guide The set dennand message of the circuit board 2 to the circuit board supporting structure 4 and the 
set demand message of electronic parts 3 to a tray 51 are displayed. 

[0025] Moreover, in "STEPII", while moving the image reflector 56 to the first positioning position, the 
main doubling demand message of electronic parts 3 to the image reflector 56 is displayed on the 
display panel 66 for an actuation guide. 

[0026] Moreover, in "STEP12". while moving the reflow nozzle 37 to a focal location, the image reflector 
56 is moved to the second positioning position, and the positioning demand message of the reflow nozzle 
37 and the circuit board 2 is further displayed on the display panel 66 for an actuation guide. 
[0027] Moreover, although a tray 51 is moved to the lower part location of the pickup nozzle 19, the 
pickup nozzle 1 9 is dropped to an electronic-parts **** location after an appropriate time and suction 
maintenance of the electronic parts 3 is carried out in "STEP13" while evacuating the reflow nozzle 37 
up After holding electronic parts 3. while once raising the pickup nozzle 19 and evacuating a tray 51 The 
pickup nozzle 1 9 is again dropped to a focal location, and the positioning demand message of electronic 
parts 3 and the circuit board 2 is further displayed on the display panel 66 for an actuation guide. 
[0028] Moreover, in "STEP14", although the pickup nozzle 19 and the reflow nozzle 37 are dropped to a 
substrate location while moving the image reflector 56 to an evacuation position, closing actuation of 
the shutter 63 is carried out to predetermined timing at this time. And if it judges that the pickup nozzle 
19 and the reflow nozzle 37 descended to the substrate location, predetermined time hot blast is 
supplied to electronic parts 3 from the reflow nozzle 37. and melting of the solder is carried out, and 
after an appropriate time, the pickup nozzle 19 and the reflow nozzle 37 will be raised, and it will end like 
a series of electronic-parts shipfitters. 

[0029] In what was constituted like description, between the electronic parts 3 held at the pickup nozzle 
19. and the circuit board 2 held at the substrate supporting structure 4. or between the reflow nozzle 37 
and the above-mentioned circuit board 2 While arranging the image reflector 56 made to reflect a 
vertical image horizontally free ! a horizontal attitude ] Although the reflective image of the image 
reflector 56 is photoed with reflective image photography equipment 59. an enlarged display is carried 
out to the monitor 60 for positioning and positioning with electronic parts 3 and the circuit board 2 and 
positioning with the reflow nozzle 37 and the circuit board 2 are performed based on this display Since 
reflective image photography equipment 59 is connected with said image reflector 56 in one. it becomes 
possible to evacuate reflective image photography equipment 59 horizontally in one with the image 
reflector 56 at the time of solder melting. Therefore, as compared with what has placed in a fixed 
position reflective image photography equipment 59 above the circuit board supporting structure 4. 
effect of flux gas or hot gas to reflective image photography equipment 59 can be lessened, 
consequently damage by flux gas etc. can be prevented, and the reinforcement of reflective image 
photography equipment 59 can be measured. 

[0030] Moreover, since the sense of said reflective image photography equipment 59 was made in 
agreement in the attitude migration direction and the image reflective direction of the image reflector 56. 
the number of the mirror member instead of **** which can make small the attitude migration tooth 
space of reflective image photography equipment 59 as much as possible which constitutes the image 
reflector 56 can be stopped to the minimum. 

[0031] Moreover, since the shutter 63 which can be opened and closed and which covers the gas which 
occurs at the time of solder melting is arranging between the evacuation location of said image reflector 
56, and the solder melting location of a reflow nozzle 37, possibility that can lessen further the effect of 
the flux gas to reflective image photography equipment 59 and the image reflector 56 etc., consequently 
reflective image photography equipment 59 and an image reflector 56 will be damaged under the effect 
of flux gas etc. can reduce further. 

[0032] Moreover, while forming the tray 51 which conveys said electronic parts 3 to the maintenance 
location of the pickup nozzle 19, this tray 51 can be written as the configuration where of electronic 



parts 3 can be held, without contacting the ball solder B, not **** that can raise workability as 
compared with the case where electronic parts 3 are manually supplied to the pickup nozzle 19 directly 
but dirt of the ball solder B, and adhesion of dust can be avoided, and generating of a junction mistake 
or degradation can be prevented. 

[0033] Moreover, various kinds of electronic parts 3 with which sizes differ can be laid, being able to 
hold electronic parts 3, since the maintenance arm 52 of this pair was constituted free [justification ] in 
the direction of the diagonal line according to the size of the electronic parts 3 to lay while constituting 
said tray 51 from a maintenance arm 52 of the pair holding the diagonal section of electronic parts 3 
without contacting the ball solder B. 

[0034] Moreover, also after the pickup nozzle 19 holds electronic parts 3 since it enabled it to tune the 
rotation angle of each nozzles 19 and 37 finely in independent based on actuation of the pickup fine- 
tuning device 31 and the reflow fine-tuning device 46 while supporting said pickup nozzle 19 and the 
reflow nozzle 37 respectively free [ rotation in the direction of the circumference of vertical axes ], it 
becomes possible to adjust the relative rotation angle of the electronic parts 3 and the reflow nozzle 37 
which were held. Therefore, exact positioning in the phase which supplies electronic parts 3 to the 
pickup nozzle 19 can be made unnecessary, and workability can be raised, and since the reflow nozzle 
37 can moreover be set as the minimum magnitude which suits the size of electronic parts 3, it can 
respond also to anchoring of the electronic parts to a high density mounting board. 
[0035] In addition, this invention of it being what is not limited to said operation gestalt is natural, for 
example, possible also for preparing the shutter (not shown) which can be opened and closed and which 
covers the gas which occurs at the time of solder melting in the apertures 56a and 56b of the upper and 
lower sides of said image reflector 56. And since effect of the flux gas to the image reflector 56 etc. can 
be further lessened when constituted in this appearance, the image reflector 56 can reduce further 
possibility of being damaged under the effect of flux gas etc. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] It is the front view of a rework machine. 
[Drawing 2] It is a side elevation same as the above. 
[Drawing 3] It is a top view same as the above. 

[Drawing 4] It is the top view of the circuit board supporting structure. 
[Drawing 5] It is a front view same as the above. 
[Drawing 6] It is a side elevation same as the above. 

[Drawing 7] (A) is an important section top view same as the above, and (B) is an important section 
front view same as the above. 

[Drawing 8] (A) is the top view of a tank bottom heater, and (B) is a front view. 

[Drawing 9] It is the front view of the electronic-parts supporting structure and solder melting 

equipment. 



s the outline front view showing each position of an image reflector, 
s the block diagram showing I/O of a controller, 
s the flow chart of "electronic-parts removal control." 
STEPO." 
STEP1/' 
STEP2/' 
STEPS." 

electronic-parts anchoring control." 



s the flow chart of 
s the flow chart of 
s the flow chart of 
s the flow chart of 
s the flow chart of 
s the flow chart of 
s the flow chart of 
s the flow chart of 
s the flow chart of 
s the flow chart of 



Id rawing 10] (A) is the front view of a pickup fine-tuning device, and (B) is a top view. 
[Drawing 11] It is the top view of a reflow fine-tuning device. 

[Drawing 12] (A) is the important section top view of a tray, and (B) is an important section sectional 
view. 

[Drawing 13] It 
[Drawing 14] It 
[Drawing 1 5] It 
[Drawing 16] It 
[Drawing 17] It 
[Drawing 18] It 
[Drawing 1 9] It 
[Drawing 20] It 

[Drawing 21] It is the flow chart of "STEPIO/ 
[Drawing 22] It is the flow chart of "STEP1 1/ 
[Drawing 23] It is the flow chart of "STEP1 2.' 
[Drawing 24] It is the flow chart of "STEP13.' 
[Drawing 25] It is the flow chart of "STEP14. 
[Description of Notations] 

1 Rework Machine 

2 Circuit Board 

3 Electronic Parts 

4 Circuit Board Supporting Structure 

5 Electronic-Parts Supporting Structure 

6 Solder Melting Equipment 

7 Electronic-Parts Transport Device 

8 Pointing Device 

9 Controller 
19 Pickup Nozzle 
31 Pickup Fine-Tuning Device 
37 Reflow Nozzle 
46 Reflow Fine-Tuning Device 

51 Tray 

52 Maintenance Arm 
56 Image Reflector 

59 Reflective Image Photography Equipment 

60 Monitor for Positioning 

63 Shutter 

64 Control Panel 

66 Display Panel for Actuation Guide 



[Translation done.] 
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7;i)S«tg^iira4-eT^Lfc:i:*iJWf-t-St, y/7n-/X 
/V3 7*>?,li^^g|5fn3lrB'^^^R.mffiSr«i^L.-C^fflSr 

[0 0 2 9] i^5gw^D<1»J^$^^fct,<o^c*3^'>-c. es' 

-yX/V-3 7 t±iaiiii^a:K2 tWfBllr, ±TPi^S:;d< 
«Ei;iie^-t-5 1 iii^ltse 5 6 coRMS^fe^K 

WM^SJ^S^jl 5 9 T-»i^ LT«!:{19!:*ffl^=i5' 6 0 
li!£:»c«* ^«^{cS<5^^xa^^g|5fo 3 i: [h1?SS^ 2 
t (O^firE^tfe^x y 7o-yXyV3 7 2:[ll?§S^2i:(D 

?^tT 5 1> © T-fc s ^5 . ttrlEiii^SWgS 5 6 »c 

B^iSl^iC. S#tiii^«j^^e5 9$riiI^RltiSS5 6 

9 ^S:a«BeSLfct©Jj:JtLT, SltW^lti^iiBS 9. 

&E^ih LTSltB^ai^iSil 5 9 <Dfi#^^bSrff5 i 
[0 0 3 0] ^ fc. MfES*fiii^S^g@ 5 9 Wife] t 

[0 0 3 1] *fc. ttrlEffi^RMi^fis 6»iiigfi:fit 
y :7D-/X>'i'3 7 0i|ifflSia'f55:St©PBlt-. ^j^^S^ffi 
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[0 0 3 2] Sfc. ttJf2^^a5o''p3Srfs/i?T5'://X 
9 ro{*}^^4B*-C«6j^i-5 M^- 5 1 -SrlSI^ 5 i * 

m^a5iPn3Sr<J^l^prfig/i?^4^Jt tfcfc*, \f y^Ty:r 
10 y Xyn 9 ic®^ aJn'i 3 ?r#f^m-cES^i^-r 5 

[0 0 3 3] ^fc. ttria N U— 5 1 STs '©^iFBp'i 3 <0*f 
td. ^—^(D%nT~-J>^5 2 Sr. «fee-f-5m^gBp"B3© 

20 irp3^«B-f-5;ii:;i5x*#5o 

[ 0 0 3 4 1 ttriatf -y ^ T -yT"/ X/H 9 *5j;t/ 

19.37 (omm-M t:m.^mmmmx-^ -5 i 5 ufc 

fc*. f ^ T yzfy X/V 1 9 iiSS^IfBp'!. 3 Sr^lt bfc 
^-t?t, {SitLfcm^^ia3 t y 7a-y X/V3 7 

t° s/ ^ T s/T*/ X/V 1 9 J;i^^gi5p"p 3 SrW*&i-5ISPgt? 

;SST*#. L*»t). y 7P — yX/WS 7Srm^$l5p'?.3<Of- 

xic^g-a-rsS/hPfi©;^:^ r t dsx# 5 

ife*. ^5S*»SStS--<oii;^-gBB"pWSj#ft{;ct?!tJc£;i- 

[0 0 3 5] HfrlE«JS?i^«glcPS;£$tv:^ji 

ISBS 6(^±T0D^5 6 a, 5 6 b t;:, ^t^^Ea^iS^fc^ 

40 Lfc1^(c:«. W^RttSS 5 6 lc:>Eti-.5 7 7 ^ ^ 
[|ilffi<Of5^/j;^§q] 

[mi] v^-i^m(oiEmmxh^, 

[[112] IWl±{aiffiHT*fc5o 

[1113] m±^^mmxhZo 

[1114] lHlKS«i*J^iSBw¥ffilllT'fc5. 
[Els] IIl±iE®|ll-Cfc?), 

so [me] l^±ftiJEiiiT-fc?)o 
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// 

[El 7] (A) f±l^±^a5¥ffiEl. (B) «I^±SSPIE 
[08] (A) (±7K hAh-i?Oipffi!ll, (B) (liEffi 

109] m.i-n&^^^misxxj^^mmmms(^jE^m 

[010] ( A) f ■;/ i!' T ^#|SS*81#©jESEl, 
(B) tt^PffiUlTfeS, 

[0121 (A) tt M^-<DSgl5Tffi0. (B) tiSSC 10 
»fffi0T'*>5. 
[013] U^SItSSCi'&'Kv'v'a :/Sr^5i-«tBSjES 

0-Cfo5o 

[014] ^>'ho—y<DAtiiti^^ir-:fuyi7m-(^h 

[015] rH^gpfp^^LSmj ©7n-f^-^-h-^ 

[016] rs TE p oj h-efe5„ 

[017] rsTEP IJ <07n— h-efcSo 

[018] rsTEP 2j07t3— =9^-^— hT?fc?), 20 

[019] rs TE P 3 J <D7D— 9^-^— h-Cfc5o 

[02 0] (^y^-^^-h-r^ 

[[gl2il rsTEPioj co:7D— N-efc^o 

[0 22] rsTEPllJ coyn— h-C&^o 



[E123] rsTEP12j C0:7n-^^- h-Cfe^c 
[1124] rSTEP13j <Dya—^^-hX-h^o 
[025] rsTEP14j 0:7D-f^-Y- h-CfeSo 



1 

JL 




o 




Q 
O 




4 




5 


^-r pli DO tg" la 


6 




7 




8 


7fV ^h. ltd: -^i^ 


9 




1 9 




3 1 




3 7 




4 6 




5 1 




5 2 




5 6 




5 9 




6 0 




6 3 




6 4 




6 6 





[07] 





[03] 



42 22 



it#§gsp 10-256788 



(9) 



[1114] 



lEll 6] 




17f 17e 17« 



17X 
17b \ 



16 



[1^5] 



13 
/ 



II 



3 



17a 



17© 




i7y 

17f 
17a 



Z! 



c 



STEPO 



±eaa« 



3 



OFF 



OFF 



OFF 



OFF 



C g i'g 3 



[ID6] 



!t#^¥ 10-256788 




f# §3 ^10-256788 



(11) 



[01 31 



im 1 7] 



20 
37 



19 



63. 




[01 4] 



p 

1 

9 



g 7 P— 'J 3 



&S>*4i>^»lVi>)>f 6 2 



STEP1 ^ 

I 



3= 




OFF 



JSSPt— ^UP- 
ON 




C g » ) 



1^^10-256788 



(12) 



[mis] 




STEP»-0 



STEP 1 



STEP^STEP+ 1 

zmz 



C a » ) 



STEP2 



STEP3 



[019] 
STEP3 3 




OFF 



Sr^KiateOFF 



OFF 



OFF 



g »g j 



(13) 



»#BasF 10-256788 



imi 8] 




OFF 



OFF 



ON 



ON 



ON 



±RB(iS 



OFF 



ON 



OFF 



OFF 



[gl2 1 ] 
S T E P 1 O ) 



•>r v'5'— 



OFF 



OFF 



OFF 



OFF 



C a » j 



C g « ) 



»#iasp 10-256788 



(14) 



(02 0] 



[02 2] 



[EI2 3] 




STEP 



II 


STEPIO II 


11 1 

II STEP1 1 1 


n z 

jll STEP 12 II 


II STEP13 \\[ 


STE 


P\4 1 


















STE PI 1 3 



STEP 1 2 



OFF 



OFF 



OFF 



OFF 



c 



3 



n: 



OFF 



tf •y^^vT'UU- 
OFF 



OFF 



OFF 



^ c ^ » ) 



10-256788 



(15) 



102 41 



( STEP13 j 




V a ^ 



OFF 



OFF 



ON 



OFF 



OFF 



f a » 3 



ON 



ON 



(16) 



m25] 




OFF 



ON 



ON 



ON 



ON 



y7P-y 1. — 
OFF 



. OFF , 



— y u 

OFF 



OFF 



I 



t#g|sp 10-256788 



(17) 

(72)|gPJ«- SEB S- 



